The work is focused on the investigation of features of quantum dynamics for photons in spaser systems consisting of metal nanoparticles (NP) and semiconductor quantum dots (QDs). The non-classical photon states generation in a three-particle spaser system with nonlinear plasmonexciton interaction is predicted.
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 are the Rabi frequencies of dipole-dipole interactions between the QD and NPs. In the technical framework, the presented system of radiative spaser can be used to generate nonclassical states of the electromagnetic field at the nanoscale. Nonlinear regimes of interaction between NP and QD can be realized, firstly, in the presence of a two-photon pump in the system and, secondly, under the condition that the coupling energy between two electron-hole pairs is of the same order of magnitude as the internal coupling energy of a single pair.
The system of Heisenberg-Langevin equations corresponding to nonlinear plasmonexciton interaction in the system can be represented in the following form [3] : where Ŝ corresponds to the biexciton state of QD and the creation operators G [3] for photons based on the dynamics of plasmons and excitons in the system [6] , see Fig. 1b ,0 ,0 ,0 1 C G t g t g t   (see Fig. 1b 1 gG  . The maximum value of C parameter is 14.24 and the stationary regime value is 1.2, which demonstrates the nonclassical character of correlations between plasmon modes in spaser system. Thus, the main result of our simulation is the demonstration of the development of quantum correlations between modes and the possibility for the formation of entangled state of photons. Further development of this work may be aimed on a complex simulation of nonlinear processes with surface plasmon-polaritons generated in plasmonic circuits [7] . Special attention is required to study the temperature dependences of the discussed effects using real physical systems as an example [8] .
